Substance P and vasoactive intestinal peptide degradation by mast cell tryptase and chymase.
The peptides substance P (SP) and vasoactive intestinal peptide (VIP) released from peptidergic neurons have potent effects on gland secretion and on smooth muscle tone. Because mast cells release proteases during degranulation, and are located in many of the same tissue microenvironments into which SP and VIP are released, we wished to examine whether mast cell proteases, by cleaving and thus inactivating these peptides, could modulate their effects. We used active site-titrated preparations of the two major neutral proteases of mast cell granules, tryptase and chymase, to determine the sites and rates of cleavage of SP and VIP. The proteases were purified from dog mastocytomas. Tryptase cleaved VIP rapidly at two sites with a kcat/Km of 2.2 X 10(5) sec-1 M-1, but had no effect on SP. Chymase cleaved both SP and VIP at primarily a single site with kcat/Km of 3.9 X 10(4) and 5.4 X 10(4) sec-1 M-1, respectively. Thus, these data show that mast cell proteases degrade SP and VIP. The differences in peptidase activity between tryptase and chymase suggest that the consequences of protease release could vary according to mast cell protease phenotype and location in various tissues and species. Tryptase, by cleaving the bronchodilator VIP but not the bronchoconstrictor SP, might promote bronchial hyper-responsiveness in asthma by decreasing the nonadrenergic neural inhibitory influence mediated by VIP. In skin and other tissues, chymase might interrupt axon reflex-mediated neurogenic inflammation by cleaving SP.